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PROBLEM TO BE SOLVED: To provide a power 
converter which can improve power source power factor 
and also make power supply higher harmonics waves 
comply with the IEC standard or bring it sufficiently 
close to that, and an air-conditioner using the converter. 

SOLUTION: A power converter comprises a forward 
converter which rectifies and smoothes the AC voltage ^ v 
supplied from an AC power source and converts it into a too>^ 
DC voltage, an inverter circuit 50 which converts the 
converted DC voltage into a AC voltage and supplies it 
to a load, a rector Lin which is connected in series to 
the power source side of the forward converter, and a 
step-up circuit 30 which forcibly short-circuits the AC 
power via the reactor Lin, and the short circuit current 
application time of the step-up circuit 30 is set, 
depending on the difference of any one or plural of the 
voltage of the AC power source, the inductance of the 
reactor, the circuit constitution of the forward 

converter, and the input power. An air-conditioner is so constituted as to drive the 
to form a freezing cycle, using this power converter. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The alternating voltage supplied from AC power supply Rectification and the 
rectification section which carries out smoothness and which is changed into direct current 
voltage, The inverse transformation section which changes the changed direct current voltage 
into alternating voltage, and is supplied to a load, The reactor connected to the power-source 
side of said rectification section at the serial, and the booster circuit which carries out short 
circuit energization of said AC power supply compulsorily through said reactor, It has the control 
section which carries out modification control of the short circuit resistance welding time of said 
booster circuit, and said AC power supply is a 100V class power source. The inductance of said 
reactor by 4-8mH It is the power converter characterized by said control section carrying out 
short circuit energization of said AC power supply in the range of 1.5 - 3.5msec when said input 
power is less than [ 2000W ], including the capacitor for voltage doublers with the capacity said 
whose rectification sections are a voltage doubler rectifier circuit and 600-1000 micro F. 
[Claim 2] The alternating voltage supplied from AC power supply Rectification and the 
rectification section which carries out smoothness and which is changed into direct current 
voltage, The inverse transformation section which changes the changed direct current voltage 
into alternating voltage, and is supplied to a load, The reactor connected to the power-source 
side of said rectification section at the serial, and the booster circuit which carries out short 
circuit energization of said AC power supply compulsorily through said reactor, It has the control 
section which carries out modification control of the short circuit resistance welding time of said 
booster circuit, and said AC power supply is a 200V class power source. The inductance of said 
reactor by 8~20mH It is the power converter characterized by said control section carrying out 
short circuit energization of said AC power supply in the range of 1.5 - 3.5msec when input 
power is less than [ 2000W ], including the smoothing capacitor in which said rectification 
section had a full wave rectifier circuit and the capacity of 1400-1800 micro F. 
[Claim 3] The alternating voltage supplied from AC power supply Rectification and the 
rectification section which carries out smoothness and which is changed into direct current 
voltage, The inverse transformation section which changes the changed direct current voltage 
into alternating voltage, and is supplied to a load, The reactor connected to the power-source 
side of said rectification section at the serial, and the booster circuit which carries out short 
circuit energization of said AC power supply compulsorily through said reactor, The power 
converter characterized by choosing and using the thing of 14-20mH as said reactor when it has 
the control section which carries out modification control of the short circuit resistance welding 
time of said booster circuit, said AC power supply is a 200V class power source and input power 
is 2000-4000W. 

[Claim 4] Using the thing of 16mH(s) as said reactor, said control section carries out short 
circuit energization of said AC power supply in the range of about 2.0-2 and 5msec, when input 
power is 2000W. When input power is 4000W, short circuit energization of said AC power supply 
is carried out in the range of 3.0 - 3.5msec. The power converter according to claim 3 with which 
only time amount which carried out linear interpolation of these short circuit resistance welding 
times in the value in the middle of input power being 2000-4000W is characterized by carrying 
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out short circuit energization of said AC power supply. 

[Claim 5] The alternating voltage supplied from AC power supply Rectification and the 
rectification section which carries out smoothness and which is changed into direct current 
voltage, The inverse transformation section which changes the changed direct current voltage 
into alternating voltage, and is supplied to a load, The reactor connected to the power-source 
side of said rectification section at the serial, and the booster circuit which carries out short 
circuit energization of said AC power supply compulsorily through said reactor. So that it may 
have the control section which carries out modification control of the short circuit resistance 
welding time of said booster circuit and the synthetic inductance at the time of a series 
connection may become a predetermined value as said reactor The power converter 
characterized by at least one of a configuration, an inductance, and resonant frequencies using 
two or more equal reactors substantially. 

[Claim 6] The power converter according to claim 5 characterized by choosing and using that 
whose synthetic inductance of two or more of said reactors is 14~20mH when said AC power 
supply is a 200V class power source and input power is 2000-4000W. 

[Claim 7] The power converter according to claim 5 or 6 characterized by connecting said 2nd 
reactor to the power-source path of another side in which connect said 1st reactor to a power- 
source path, and while an inductance and a resonant frequency connect said rectification 
section to said AC power supply using the 1st equal reactor and 2nd equal reactor substantially 
connects said rectification section to said AC power supply. 

[Claim 8] The power converter according to claim 1 to 7 characterized by short-circuiting again 
only time amount shorter than said predetermined time after carrying out a predetermined time 
short circuit by the above-mentioned booster circuit. 

[Claim 9] The air conditioner characterized by driving the compressor which forms a refrigerating 
cycle using a power converter according to claim 1 to 7. 

[Claim 10] The air conditioner according to claim 9 characterized by stopping said compressor 
after suspending short circuit energization actuation of said booster circuit at the time of 
shutdown. 

[Claim 1 1] It is the air conditioner according to claim 9 or 10 which is equipped with a current 
detection means to detect an input current, and is characterized by said control section 
preparing the section which holds uniformly the frequency which makes said limiting value an 
upper limit at a side with a current smaller than said limiting value while reducing the power line 
period which drives said compressor, when the limiting value which the input current defined 
beforehand is exceeded. 

[Claim 12] The air conditioner according to claim 1 1 characterized by for the minimum of the 
section which holds said frequency uniformly being the start point of frequency fixed control, and 
being a canceling point. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the air conditioner using the power converter 
and this which change into rectification the alternating voltage supplied from AC power supply, 
carry out smoothness, change into alternating voltage the direct current voltage which changed 
into direct current voltage and was changed, and are supplied to a load. 
[0002] 

[Description of the Prior Art] While connecting a reactor to an AC-power-supply path as a 
power converter (the mass power converter which changes into direct current voltage the 
alternating voltage supplied from AC power supply, transforms into an PWM electrical potential 
difference further, and is supplied to a load, 400W [ for example, ], and 5kW) in order to aim at 
improvement in a power-factor, and reduction of a power-source higher harmonic (distortion of a 
current wave form), there is a power converter of the passive filter method which rectifies the 
alternating current obtained through this reactor in a voltage doubler rectifier circuit. 
[0003] Drawing 1 7 is the circuit diagram showing the configuration of the power converter of the 
inverter equipment used for the air conditioner which uses AC power supply as a 100V class 
power source, i.e., the passive filter method which carries out capacity control of the motor for 
refrigerating cycle actuation. The end of Reactor Lin is connected to the end of AC power 
supply Vin in this drawing. The other end of this reactor Lin is connected to the mutual junction 
of the diodes DH and DL by which the series connection was carried out. The series-connection 
circuit of diodes D1 and D2 and the series-connection circuit of Capacitors CH and CL are 
connected to juxtaposition in the series-connection circuit of these diodes DH and DL. And 
while the other end of AC power supply Vin is connected to the Point of Interface of diodes D1 
and D2, it connects with the Point of Interface of the capacitors CH and CL called the capacitor 
for voltage doublers. 

[0004] Moreover, smoothing capacitor CD is connected to the ends of the series-connection 
circuit of Capacitors CH and CL, and the ends electrical potential difference of this smoothing 
capacitor CD is supplied to an inverter circuit 50. 

[0005] Here, supposing the load connected to an inverter circuit 50 is about 1.8kW, that whose 
capacitance that whose capacitance the thing of 6.2mH(s) is 360 micro F as capacitors CH and 
CL for voltage doublers as a reactor Lin for an inductance is 1600 micro F as smoothing 
capacitor CD will be used, respectively. 

[0006] And in the forward half cycle of AC power supply Vin, Capacitor CH is charged through 
Diode DH, and Capacitor CL is charged through Diode DL in a negative half cycle. Therefore, the 
sum of the charge electrical potential difference of Capacitor CH and the charge electrical 
potential difference of Capacitor CL is impressed to smoothing capacitor CD, and the voltage 
doubler of AC power supply Vin is supplied to an inverter circuit 50. In addition, diode D1 forms a 
discharge circuit so that reverse charge of the capacitor CH may not be carried out in early 
stages of charge, and similarly, diode D2 forms the discharge circuit so that reverse charge of 
the capacitor CL may not be carried out in early stages of charge. In addition, the diodes DH, DL, 
D1, and D2, the capacitors CH and CL for voltage doublers, and smoothing capacitor CD which 
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were shown in drawing 17 constitute the rectification section of this invention, and the inverter 
circuit 50 constitutes the inverse transformation section. 

[0007] When a compressor driving motor is driven using this power converter, the power-source 
higher harmonic shown in drawing 18 with the current value occurs. It is what combined this 
drawing with the specification of the class E of IEC (Electrotechnical International Commission), 
and was shown, and when each frequency component compares Currents I (Lin) and I (IEC), the 
3rd harmonic content of I (Lin) is turning around it of I (IEC) the top. Although it was possible to 
use the larger reactor of an inductance in order to have reduced this 3rd harmonic content, 
there was a problem that equipment was enlarged in this case. 

[0008] Moreover, in the power converter illustrated to drawing 17 , since the power-source 
power-factor was comparatively as low as about 93%, the alternating current input current 
increased according to buildup of a load, and it was easy to reach the limiting value which the 
current value defined beforehand, therefore the limit was added to the rotational frequency of a 
compressor etc. in many cases. 

[0009] Drawin g 19 is the circuit diagram showing the configuration of the power converter of the 
inverter equipment used for the air conditioner which sets an AC-power-supply electrical 
potential difference to 200V, i.e., the passive filter method which carries out capacity control of 
the motor for refrigerating cycle actuation. In this drawing, parallel connection of the series- 
connection circuit of diodes D3 and D4 is carried out to the ends of the series-connection 
circuit of diodes D1 and D2, and the well-known full wave rectifier circuit is formed in them. 
Among these, the end of AC power supply Vin is connected to the Point of Interface of diodes 
D1 and D2, and the other end of AC power supply Vin is connected to the Point of Interface of 
diodes D3 and D4. And while the capacitor CP for power factor improvement is connected to the 
ends of a diode series-connection circuit, through Reactor Lin and the antisuckback diode DB, 
smoothing capacitor CD is connected and the ends electrical potential difference of this 
smoothing capacitor CD is supplied to an inverter circuit 50. 

[001 0] Drawin g 20 is what showed the electrical potential difference of 1 cycle of the power 
converter shown in drawing 19 , and the current wave form. Even if an energization angle is 1 10 
degrees, a power-factor is only 90%, and it compares with the case where AC power supply is a 
100V class power source. When it was comparable input power, an alternating current input 
current could not reach limiting value easily with the natural thing, but the power-factor was 
lower than the case of a 100V class power source, in order to improve this, the bigger reactor 
than that of an inductance had to be used and enlargement of equipment was not avoided too. 
[001 1] While this invention was made in order to solve the above-mentioned technical problem, 
and it raises a power-source power-factor, it is in offering the air conditioner which used for IEC 
standards adaptation or the power converter which can fully be brought close, and this for the 
power-source higher harmonic. 
[0012] 

[Means for Solving the Problem] Invention concerning claim 1 the alternating voltage supplied 
from AC power supply Rectification and the rectification section which carries out smoothness 
and which is changed into direct current voltage, The inverse transformation section which 
changes the changed direct current voltage into alternating voltage, and is supplied to a load, 
The reactor connected to the power-source side of the rectification section at the serial, and 
the booster circuit which carries out short circuit energization of the AC power supply 
compulsorily through a reactor, It has the control section which carries out modification control 
of the short circuit resistance welding time of a booster circuit, and AC power supply is a 100V 
class power source. The inductance of a reactor by 4-8mH It is the power converter 
characterized by a control section carrying out short circuit energization of the AC power supply 
in the range of 1.5 - 3.5msec, including the capacitor for voltage doublers with the capacity 
whose rectification sections are a voltage doubler rectifier circuit and 600-1000 micro F when 
input power is less than [ 2000W ]. 

[0013] Invention concerning claim 2 the alternating voltage supplied from AC power supply 
Rectification and the rectification section which carries out smoothness and which is changed 
into direct current voltage, The inverse transformation section which changes the changed direct 
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current voltage into alternating voltage, and is supplied to a load, The reactor connected to the 
power-source side of the rectification section at the serial, and the booster circuit which carries 
out short circuit energization of the AC power supply compulsorily through a reactor, It has the 
control section which carries out modification control of the short circuit resistance welding time 
of a booster circuit, and AC power supply is a 200V class power source. The inductance of a 
reactor by 8-20mH It is the power converter characterized by a control section carrying out 
short circuit energization of the AC power supply in the range of 1.5 - 3.5msec, including the 
smoothing capacitor in which the rectification section had a full wave rectifier circuit and the 
capacity of 1400-1800 micro F when input power is less than [ 2000W ]. 
[0014] Invention concerning claim 3 the alternating voltage supplied from AC power supply 
Rectification and the rectification section which carries out smoothness and which is changed 
into direct current voltage, The inverse transformation section which changes the changed direct 
current voltage into alternating voltage, and is supplied to a load, The reactor connected to the 
power-source side of the rectification section at the serial, and the booster circuit which carries 
out short circuit energization of the AC power supply compulsorily through a reactor, When it 
has the control section which carries out modification control of the short circuit resistance 
welding time of a booster circuit, AC power supply is a 200V class power source and input power 
is 2000-4000W, it is the power converter characterized by choosing and using the thing of 14- 
20mH as a reactor. 

[0015] Invention concerning claim 4 uses the thing of 16mH(s) as a reactor in a power converter 
according to claim 3. A control section carries out short circuit energization of the AC power 
supply in the range of about 2.0-2 and 5msec, when input power is 2000W. When input power is 
4000W, short circuit energization of the AC power supply is carried out in the range of 3.0 - 
3.5msec, and in the value in the middle of input power being 2000-4000W, only time amount 
which carried out linear interpolation of these short circuit resistance welding times is 
characterized by carrying out short circuit energization of the AC power supply. 
[0016] Invention concerning claim 5 the alternating voltage supplied from AC power supply 
Rectification and the rectification section which carries out smoothness and which is changed 
into direct current voltage, The inverse transformation section which changes the changed direct 
current voltage into alternating voltage, and is supplied to a load, The reactor connected to the 
power-source side of the rectification section at the serial, and the booster circuit which carries 
out short circuit energization of the AC power supply compulsorily through a reactor, So that it 
may have the control section which carries out modification control of the short circuit 
resistance welding time of a booster circuit and the synthetic inductance at the time of a series 
connection may become a predetermined value as a reactor At least one of a configuration, an 
inductance, and resonant frequencies is the power converter characterized by using two or more 
equal reactors substantially. 

[0017] In a power converter according to claim 5, AC power supply is a 200V class power 
source, and invention concerning claim 6 is characterized by choosing and using that whose 
synthetic inductance of two or more reactors is 14-20mH, when input power is 2000-4000W. 
[0018] Invention concerning claim 7 is characterized by connecting the 2nd reactor to the 
power-source path of another side in which connect the 1st reactor to a power-source path, 
and while an inductance and a resonant frequency connect the rectification section to AC power 
supply using the 1 st equal reactor and 2nd equal reactor substantially connects the rectification 
section to AC power supply in a power converter according to claim 5 or 6. 
[0019] In a power converter according to claim 1 to 7, invention concerning claim 8 is 
characterized by short-circuiting only time amount shorter than predetermined time again, after 
carrying out a predetermined time short circuit by the booster circuit. 

[0020] Invention concerning claim 9 is an air conditioner characterized by driving the compressor 
which forms a refrigerating cycle using a power converter according to claim 1 to 8. 
[0021] In an air conditioner according to claim 8, after invention concerning claim 10 suspends 
short circuit energization actuation of a booster circuit at the time of shutdown, it is 
characterized by stopping a compressor. 

[0022] Invention concerning claim 1 1 is equipped with a current detection means to detect an 
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input current, in an air conditioner according to claim 9 or 10, and a control section is 
characterized by establishing the section which holds uniformly the frequency which makes 
limiting value an upper limit in a side with a current smaller than limiting value while it reduces 
the power line period which drives a compressor, when the limiting value which the input current 
defined beforehand is exceeded. 

[0023] Invention concerning claim 12 is characterized by for the minimum of the section which 
holds a frequency uniformly being the start point of frequency fixed control, and being a 
canceling point in an air conditioner according to claim 11. 
[0024] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail based on a 
suitable operation gestalt. Drawing 1 is the circuit diagram showing the configuration of the 1st 
operation gestalt of the power converter concerning this invention. Among drawing, the same 
sign is given to the same element as drawing 1 7 which shows conventional equipment, and the 
explanation is omitted. Here, a booster circuit 30 is connected between the load edge of the 
reactor Lin connected to the end of AC power supply Vin, and the other end of AC power supply 
Vin, and the outdoor control section 20 as a control unit constituted including a micro control 
unit (MCU) has composition which controls detection, and the booster circuit 30 and inverter 
circuit 50 of a zero crossing point of AC power supply Vin. 

[0025] Here, a booster circuit 30 becomes by four diodes by which bridge connection was 
carried out, and one IGBT, four diodes constitute a full wave rectifier circuit, the ac input edge 
sees from Reactor Lin, and is connected between the power-source lines by the side of a load, 
and IGBT is connected to the direct-current outgoing end of a full wave rectifier circuit. 
Therefore, if the outdoor control section 20 carries out the turn-on of the IGBT, AC power 
supply Vin will be short-circuited through Reactor Lin, energy is conserved, and if the outdoor 
control section 20 carries out the turn-off of the IGBT, the energy stored in Reactor Lin will 
move to the capacitors CH and CL for voltage doublers. 

[0026] In this case, if short circuit energization only of the predetermined time amount is carried 
out from a zero crossing point, the energization angle of a current wave form can extend and a 
power-factor will improve. In addition, with this operation gestalt, capacity of 1000 micro F and 
smoothing capacitor CD is set [ the inductance of Reactor Lin ] to 1 600 micro F for the capacity 
of 6mH(s) and the capacitors CH and CL for voltage doublers. 

[0027] a supply voltage wave when drawin g 2 performs short circuit energization for this power 
factor improvement — it is the wave form chart in which having combined the current wave form 
73 corresponding to 71 with the current wave form 72 when not having a booster circuit, and 
having shown it. Namely, when the alternating voltage of AC power supply Vin shall have a 
sinusoidal form and only a certain fixed time amount (henceforth the short circuit resistance 
welding time) X adds the pressure-up force pulse 81 from the zero crossing point Since a 
current will come to flow also at the phase section just behind the zero crossing point which was 
not flowing conventionally although it is impossible to make a current wave form into a perfect 
sine wave if AC power supply Vin is short-circuited through Reactor Lin The utilization 
effectiveness of the energization angle of a power-source current of breadth and a power- 
source current will improve at 160 degrees from 1 10 degrees, and a power-factor improves. 
Although the short circuit resistance welding time means that a current wave form is prepared 
and a suitable value is chosen according to a load or input power, when input power is 1000W so 
that it may mention later, the value which carried out linear interpolation of such time amount 
shall be used by about 3.3 msec(s) by about 2 msec(s) and 4000W at the intermediate input 
power. In addition, since unpleasant noise which is called "G" from a reactor will occur if short 
circuit energization is carried out by these pressure-up pulses 81, in order to prevent this, the 
noise-reduction pulse 82 is added to the booster circuit 30 following the pressure-up pulse 81. 
[0028] When input power is 2000W, drawin g 3 is what showed change of the power-factor at the 
time of making sequential change connection of the reactor with which inductances differ, by 
1mH, it becomes 99% by 6mH about 98%, and has become about 98.5% by 8mH about 94%, at 
4mH, and has become a peak price by 6mH especially. This experimental result shows that an 
inductance should just adopt the reactor of 6mH(s) in the viewpoint that an inductance needs to 
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use the reactor of 4 or more mHs, and makes a power-factor angle max, in order for input power 
to make a power-factor 98% or more by 2000W. 

[0029] A deer is carried out. AC power supply with a 100V class power source (100V-120V) In 
order to rectify this in a voltage doubler rectifier circuit, to carry out smoothness with an about 
1600-micro F smoothing capacitor and for input power to hold a power-source power-factor to 
98% or more in the condition not more than 2000W further It is necessary to set time amount of 
short circuit energization to 1 .5 - 3.5msec using the capacitor for voltage doublers whose 
inductance is the reactor of 4-8mH and whose capacitance is 600-1400 micro F. In addition, 
although explanation is omitted, when these circuit constants are adopted, suiting the limit value 
of the IEC class E is checked by count. 

[0030] In this way, while raising a power-source power-factor according to the 1st operation 
gestalt, the power converter which can fit a power-source higher harmonic to IEC standards is 
obtained. 

[0031] Drawin g 4 is the circuit diagram showing the configuration of the 2nd operation gestalt of 
the power converter concerning this invention. This operation gestalt is an example of a 
configuration on condition of AC power supply being a 200V class power source (200V-240V), 
among drawing, gives the same sign to the same element as drawing 19 which shows 
conventional equipment, and omits that explanation. Here, between the alternating current 
terminals of the full wave rectifier circuit which comes to carry out bridge connection of the 
diodes D1-D4 to AC power supply Vin, like the case where supply voltage is 100V, Reactor Lin is 
connected, further, the ac input edge of a booster circuit 30 is connected between the terminals 
by the side of the load of Reactor Lin, and IGBT is connected to the direct-current outgoing end 
of this booster circuit 30. Moreover, the outdoor control section 20 constituted including a micro 
control unit (MCU) has composition which controls detection of the zero crossing point of AC 
power supply Vin, and IGBT and the inverter circuit 50 of a booster circuit 30. 
[0032] Since the load, i.e., input power, is aimed at the large thing, when the power converter 
shown in this drawin g 4 carries out simulation of the relation between time amount and a 
current, it comes to be shown in drawing 5 . That is, since the peak value of a current will 
increase according to buildup of input power and supply voltage will double if a booster circuit 30 
is operated, a current wave form serves as a steep slope. Although the power-factor in this case 
had the power-factor-improvement effectiveness at 94% conventionally that upper limit of whose 
was 90% as compared with equipment, it was still low. 

[0033] then, various values of the inductance of Reactor Lin are boiled, were changed, and the 
result when an experiment check is carried out, as shows the relation between time amount and 
a current after simulation to drawin g 6 , respectively was obtained. That is, when the value of 
Reactor Lin was changed in order of LKL2<L3, while the peak value and the time amount rate of 
change of a current decreased, since an energization angle also spread in order of TKT2<T3, it 
turned out that a power-factor also improves. 

[0034] Drawing 7 is the result of measuring using some kinds of reactors with which inductances 
differ, and shows the relation between the inductance of Reactor Lin, and a power-factor by 
making input power into a parameter. In this drawing, when input power was 2000W, the 
inductance of Reactor Lin was changed from about 92.4% to 98.8%, when the power-factor was 
measured with the typical value from 6mH(s) to 20mH(s), respectively, and when the inductance 
of Reactor Lin was especially set to 16mH(s), the 99% of the maximum power-factors was 
reached. Moreover, for considering as 98% or more of power-factors, it is necessary to set 
Reactor Lin to 14mH-20mH. Furthermore, when input power is 3000W, the inductance of Reactor 
Lin will be changed from about 88.5% to 98.8%, if a power-factor is measured with the typical 
value from 6mH(s) to 20mH(s), respectively, and when an inductance uses the thing of 14-20mH 
as a reactor Lin, a power-factor can be held to 98% or more. 

[0035] Carry out a deer and AC power supply rectifies this with a 200V class power source in a 
full wave rectifier circuit. When input power is 2000-4000W, in order to carry out smoothness 
with the smoothing capacitor of 1600-micro F (or 1400-1800 micro F) extent, and to hold a 
power-source power-factor to 98% or more further An inductance needs to set the short circuit 
resistance welding time to 3 - 3.5msec using the reactor of 14-20mH at the time of about 2.0 to 
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2.5 msec, and 4000W at the time of input power 2000W. 

[0036] Drawin g 8 is the graph in which having fixed to the thing of 16mH(s) as a reactor Lin, and 
having shown the relation between pressure-up pulse width (short circuit resistance welding 
time) X [ as opposed to the typical value of a before / from 1086W / 2673W / for an input 
current ], direct current voltage, and a power-factor based on the experimental result mentioned 
above. Among these, linear relation as indicated to be input power and pressure-up pulse width 
to drawin g 9 is given. Incidentally, if pressure-up pulse width is made into X (msec) and input 
power PIN (W), the relation of a degree type will be materialized among these. 
X=0.0005xPIN+1.41 — (1) 

Pressure-up pulse width X to the input power less than [ 1000W ] and beyond 3000W can be 
determined from this approximation. 

[0037] In addition, it is checked by experiment etc. that this approximation can be applied also 
when a power source is a 100V class power source, for example, 2.41msec(s) are obtained by 
2000W and the calculated value of 1.61msec(s) is acquired by 400W. If it takes into consideration 
in practice that a certain amount of width of face can be given to such calculated value, it will be 
thought practical to adopt the pressure-up pulse width of about 1.5 to 3.5 msec to the input 
power not more than 2000W. 

[0038] Drawin g 10 is the diagram having shown the relation between the input power in the 
operation gestalt (200V class power source) of drawin g 4 , and direct current voltage and a 
power-factor, direct current voltage in case a power-factor serves as max by each input power 
serves as about 1 law by 260V so that clearly from this drawing. If pressure-up pulse width X is 
conversely controlled so that direct current voltage is set to 260V, this means that the maximum 
power-factor can be secured to it, and is in it. Moreover, although the power-factor is getting 
worse with lowering of input power, this is because it calculated by thinking the power-factor of 
input power 2600W as important, and the improvement is also possible for it by changing the 
constant of a reactor. 

[0039] In the above, while using a full wave rectifier circuit as the rectification section by 200V, 
the 2nd operation gestalt, i.e., input power electrical potential difference, shown in drawing 4 , 
although the relation between the input power at the time of using 1600 micro F as a smoothing 
capacitor, pressure-up pulse width, direct current voltage, and a power-factor was explained, the 
power-source higher harmonic in this 2nd operation gestalt is explained below. 
[0040] After starting quickly and ******(ing) once and increasing to maximum continuously after 
that when the current has gone through predetermined time amount from the zero crossing point 
in the conventional power converter shown in drawing 19 if an AC-power-supply electrical 
potential difference changes with a sinusoidal form as shown in drawing 1 1 , it becomes zero 
from the following zero crossing point at the event quite before, and zero are maintained until 
the current of the negative direction flows in the following half cycle. On the other hand, with 
this operation gestalt which prepares a booster circuit and attains the rate of high tensile, 
lowering of a current once the start of a current approaches a zero crossing point and increases 
conventionally as compared with equipment is slight, and after approaching the following zero 
crossing point fairly moreover, it is zero. 

[0041] The electrical-potential-difference current wave form shown in drawing 1 1 is what 
showed the case where input power was 2500W, and the higher-harmonic analysis result which 
shows these current wave forms to drawing 12 when FURIE analysis is carried out is obtained. 
This combines with the higher-harmonic analysis result of the conventional equipment at supply 
voltage 200V and input power 2500 W:00, and this operation gestalt, and a domestic relaxation 
value and the limit value of the IEC class A, and shows. With equipment, it did not conform to the 
domestic relaxation value conventionally so that clearly from this drawin g 12 . However, with this 
operation gestalt, it turns out that it is substantially improved to equipment conventionally and 
there are at least 44% or more of allowances from a domestic relaxation value. Although the limit 
value of the IEC class A was not reached with the analyzed operation gestalt this time, since the 
specification of IEC itself was [ current ] under deliberation, it did not correspond to IEC 
standards especially this time. However, suiting the limit value of the IEC class E by the above- 
mentioned circuit constant is checked by count. 
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[0042] Drawing 13 is the circuit diagram showing the configuration of the 3rd operation gestalt of 
the power converter concerning this invention, and pulse-shape drawing of power-factor- 
improvement control. Among drawing, the same sign is given to the same element as drawing 4 , 
and the explanation is omitted. When this operation gestalt gives the inductance of business, for 
example, the in DAKUKU wardrobe of 14-20mH, to one reactor as a reactor Lin shown in drawin g 
4 , the oscillating noise is also considered to become large, while that configuration is enlarged 
and weight increases. Therefore, the manufacture, handling, and reduction of the noise become 
comparatively difficult. 

[0043] As this operation gestalt was made in consideration of these situations and shown in this 
drawing (a), the 1st reactor Lin1 and 2nd reactor Lin2 are connected to a serial. These 1st 
reactors Lin1 and the 2nd reactor Lin2 have the inductance of 7.5mH(s), respectively, and the 
configuration and the resonant frequency use the same thing substantially. Thus, manufacture 
and handling are easy-ized by using what connected the inductance of two pieces to the serial. 
Moreover, although, as for the time amount width of face t1 of the pressure-up pulse 81, an 
inductance is determined corresponding to the reactor of 15mH(s) as shown in this drawing (b), 
an inductance should just determine the time amount width of face t2 of the noise-reduction 
pulse 82 corresponding to the reactor of 7.5mH(s). 

[0044] In addition, any one of an inductance, a configuration, and the resonant frequencies is the 
same as the 1st reactor Lin1 and 2nd reactor Lin2. Although a configuration and the reduction 
effectiveness of weight are not spoiled even if it uses that from which other two differ In order 
for constraint to have to appear in the design of a device or to have to use the mean value of 
the optimal value for each reactor for it for the time amount width of face t2 of the noise- 
reduction pulse 82, It is advantageous to use the equal of ** to which the effectiveness of a 
noise reduction may fall therefore an inductance, a configuration, and a resonant frequency. 
[0045] Drawin g 14 is the circuit diagram showing the configuration of the 4th operation gestalt of 
the power converter concerning this invention, and pulse-shape drawing of power-factor- 
improvement control. Among drawing, the same sign is given to the same element as drawing 13 , 
and the explanation is omitted. As shown in this drawing (a), while connects to AC power supply 
Vin the full wave rectifier circuit which becomes for diodes D1-D4, the 1st reactor Lin1 is 
connected to a path, and this operation gestalt connects the 2nd reactor Lin2 to the path of 
another side, respectively. In this case, an inductance determines the time amount width of face 
t1 of the pressure-up pulse 81 shown in this drawing (b) corresponding to the reactor of 15mH 
(s), and an inductance determines the time amount width of face t2 of the noise-reduction pulse 
82 corresponding to the reactor of 7.5mH(s). By this, manufacture, handling, and reduction of the 
noise become easy. 

[0046] In addition, with the 4th operation gestalt shown in drawing 1 4 , since the reactor Lin1 
and the 2nd reactor Lin2 which have the same inductance were distributed for the power-source 
path of a couple, there is also an advantage of the ability to make these reactors have the 
function of the line filter generally called a "common mode filter/' 

[0047] Drawing 15 is the circuit diagram having shown selectively the overall configuration of the 
operation gestalt of the air conditioner concerning this invention with a block. This air 
conditioner becomes with an interior unit and an exterior unit, and has the composition of 
connecting an interior unit to AC power supply 1. Among these, operating power is supplied to 
the indoor control section 10 which builds in a micro control unit through a noise filter 2 in an 
interior unit from AC power supply 1. The drop 8 which displays the louver 7 and operational 
status which change the direction of the receive section 4 which receives the command from a 
remote control unit 3, the temperature sensor 5 which detects whenever [ room air 
temperature ], the indoor fan 6 who circulates a wind through the indoor heat exchanger of a 
graphic display abbreviation, and blowdown air is connected to the indoor control section 10. 
[0048] On the other hand, in an exterior unit, operating power is supplied to the outdoor control 
section 20 and the compressor driving motor 60 through a noise filter 1 1 from AC power supply 
1 (the feeder to the outdoor control section 20 is omitted for simplification of a drawing). In this 
case, one outgoing end by the side of the load of a noise filter 1 1 is connected to one ac input 
edge of a full wave rectifier circuit 40 through a reactor 1 2 and the current detector 1 3, and the 
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outgoing end of another side by the side of the load of a noise filter 1 1 is connected to the ac 
input edge of a full wave rectifier circuit 40. Moreover, the zero cross detector 14 which detects 
the zero crossing point of alternating voltage between the AC-power-supply lines by the side of 
the load of the current detector 13 is connected. And the current detecting signal of the current 
detector 13 and the zero cross detecting signal of the zero cross detector 14 are added to the 
outdoor control section 20. This outdoor control section 20 is mutually connected between the 
indoor control sections 10 by the signal line which delivers and receives a signal. 
[0049] Moreover, the based live power source 24 and the booster circuit 30 are connected 
between the AC power supply between full wave rectifier circuits 40 the load side of the current 
detector 13. The based live power sources 24 are ON and a power source for carrying out off 
control about a booster circuit 30, and when the outdoor control section 20 adds an ON signal to 
the light emitting device of a photocoupler 25, they carry out the turn-on of the IGBT of a 
booster circuit 30 through the photo detector. The outdoor fan 23 who sends in a wind is further 
connected to the four-way valve 21 which changes the circulation direction of a refrigerant 
according to operation mode, the temperature sensor 22 which detects the temperature of the « 
outdoor heat exchanger of a graphic display abbreviation, and the outdoor heat exchanger at the 
outdoor control section 20. 

[0050] On the other hand, a smoothing capacitor 41 is connected to the output side of a full 
wave rectifier circuit 40, and the ends electrical potential difference of this smoothing capacitor 
41 is supplied to an inverter circuit 50. The compressor driving motor 60 is connected to the 
inverter circuit 50. 

[0051] Outline actuation of the operation gestalt of the air conditioner constituted as mentioned 
above is explained below. First, the command of the wind speed of a start up, operation mode, 
indoor laying temperature, and an indoor fan, a wind direction, etc. is added to the indoor control 
section 10 through a receive section 4 from a remote control unit 3. While the indoor control 
section 10*displays operational status etc. on an indicator 8 and performing actuation control of 
the indoor fan 6 and a louver 7 according to this, the power line period (henceforth a compressor 
frequency) which drives the compressor driving motor 60 according to the deflection of laying 
temperature and whenever [ room air temperature ] is calculated, it combines with an operation 
mode signal, and compressor signalling frequency is transmitted to the outdoor control section 
20. 

[0052] It controls a four-way valve 21 by the detecting signal of a temperature sensor 22 etc., 
and performs defrosting operation etc. while the outdoor control section 20 makes a four-way 
valve 21 an excitation (or un-exciting) condition according to. an operation mode signal, controls 
an inverter circuit 50 according to a compressor frequency and drives the outdoor fan 23. 
Moreover, the outdoor control section 20 performs amendment of a compressor frequency etc. 
so thatthe current detection value by the current detector 13 may not exceed the limiting value 
set up beforehand. Furthermore, the outdoor control section 20 also performs short circuit 
energization of AC power supply 1 through the reactor 12 which constitutes a power converter. 
In this case, the outdoor control section 20 adds the pressure-up pulse and noise-reduction 
pulse which were mentioned above on the basis of the zero crossing point detected by the zero 
cross detector 14 to a photocoupler 25. Under the present circumstances, the ON signal of 
IGBT which constitutes a booster circuit 30 from a based live power source 24 is added, and a 
booster circuit 30 short-circuits AC power supply 1 through a reactor 12. 

[0053] Consequently, while raising a power-source power-factor, IEC standards can be provided 
with adaptation or the air conditioner which can fully be brought close for a power-source higher 
harmonic. 

[0054] In addition, when it makes it face to suspend operation of an air conditioner and 
continues operating a booster circuit 30 till shutdown, an electrical potential difference 
excessive immediately after shutdown is applied to an inverter circuit 50, and there is a 
possibility of making the component which constitutes this destroying. Then, suppose that it 
controls to stop a compressor after suspending short circuit energization actuation of a booster 
circuit at the time of shutdown, if it is in the air conditioner equipped with the booster circuit 30. 
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[0055] By the way, when AC power supply rectifies this in a voltage doubler rectifier circuit, 
changes the obtained direct current voltage into alternating voltage by the inverter circuit and 
supplies a compressor driving motor with a 100V class power source, according to buildup of an 
air conditioning load, an input current becomes easy to approach limiting value. Then, as shown 
in drawing 1 6 (a), when the input current exceeded the current-limiting value A conventionally, 
the output frequency of an inverter circuit 50 was reduced. Moreover, when the input current 
declined to the discharge value C set up smaller than a current-limiting value, control which 
does not add a limit to a frequency and which usually returns to operation was carried out. In 
addition, the output frequency of an inverter circuit 50 was uniformly held after an input current 
exceeds limiting value until it fell to the discharge value. 

[0056] However, since the output frequency of an inverter circuit 50 was reduced after an input 
current exceeds limiting value when such control is carried out, the actuation which an input 
current exceeds limiting value A depending on an air conditioning load, or descends below to the 
discharge value C will be repeated, and a compressor frequency might not be stabilized. 
[0057] In the operation gestalt shown in drawing 15 , while making 14.5A lower than this into the 
starting value B of frequency fixed control supposing the limiting value A of an input current is 
15A as shown in drawin g 1 6 (b), it is considering as the discharge value C of frequency fixed 
control. In this case, it is 70Hz, if an input current increases and the starting value B of 
frequency fixed control is exceeded, the output frequency, i.e., the compressor wave number, of 
an inverter circuit. It holds. And it is 70Hz about a compressor frequency. Even if it holds, when 
an input current exceeds limiting value A, i.e., 15A, a compressor frequency is gradually reduced 
until an input current falls below in 15A. furthermore, 60Hz up to — the time of not becoming 
below the discharge value C, even if it makes it fall — a compressor frequency — 60Hz holding' 
— 60Hz An input current performs control which usually returns to operation in the phase which 
reached the discharge value C in the condition of having held. In this case, although the 
difference of the current-limiting value A and the discharge values B and C was set to 0.5A, in 
consideration of the ease of control, the suitable value below 1.0A is employable well also as 
1.0A. 

[0058] A repetition of the actuation which a current exceeds limiting value or descends below to 
a discharge value, i.e., the effectiveness which prevents hunting, is obtained by carrying out 
control as shown in drawin g 16 (b) in this way. 
[0059] 

[Effect of the Invention] By the above explanation, according to the air conditioner using the 
power converter and this concerning this invention, so that clearly While connecting a bitter 
taste torr to a power-source side at a serial in rectifying, carrying out smoothness of the 
alternating voltage supplied from AC power supply, changing it into direct current voltage, 
changing this direct current voltage into alternating voltage, and supplying a load The booster 
circuit which carries out short circuit energization of the AC power supply compulsorily through 
this reactor is prepared. Since the short circuit resistance welding time of this booster circuit 
was set up according to any one or two or more differences of the electrical potential difference 
of AC power supply, the inductance of a reactor, the circuitry of the rectification section which 
carries out conversion into dc of the alternating current, and input power While raising a power- 
source power-factor, it becomes possible to fully reduce a power-source higher harmonic. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The circuit diagram showing the configuration of the 1 st operation gestalt of the 
power converter concerning this invention. 

[ Drawin g 2] The electrical potential difference and current wave form Fig. for explaining 
actuation of the 1st operation gestalt of this invention. 

[Drawin g 3] The diagram having shown the relation between the inductance of a reactor, and a 
power-factor in order to explain actuation of the 1st operation gestalt of this invention. 
[Drawin g 4] The circuit diagram showing the configuration of the 2nd operation gestalt of the 
power converter concerning this invention. 

[Drawin g 5] The diagram having shown the relation between time amount and a current in order 
to explain actuation of the 2nd operation gestalt of this invention. 

[Drawing 6 ] The diagram having shown the relation between time amount and a current in order 
to explain actuation of the 2nd operation gestalt of this invention. 

[Drawing 7] The diagram having shown the relation between the inductance of a reactor, and a 
power-factor in order to explain actuation of the 2nd operation gestalt of this invention. 
[Drawin g 8] The graph having shown the relation between input power, pressure-up pulse width, 
and a power-factor in order to explain actuation of the 2nd operation gestalt of this invention. 
[Drawing 9] The diagram having shown the relation between input power and pressure-up pulse 
width in order to explain actuation of the 2nd operation gestalt of this invention. 
[Drawing 1 0] The diagram having shown the relation between input power, direct current voltage, 
and a power-factor in order to explain actuation of the 2nd operation gestalt of this invention. 
[Drawing 1 1 ] The wave form chart having shown change of the input current to supply voltage in 
order to explain actuation of the 2nd operation gestalt of this invention. 

[ Drawing 12] The graph which showed the relation between the higher-harmonic analysis result 
of equipment and this operation gestalt, and a domestic relaxation value and the limit value of 
the IEC class A conventionally in order to explain actuation of the 2nd operation gestalt of this 
invention. 

[Drawing 13] The circuit diagram showing the configuration of the 3rd operation gestalt of the 
power converter concerning this invention, and pulse-shape drawing of power-factor- 
improvement control. 

[ Drawing 14] The circuit diagram showing the configuration of the 4th operation gestalt of the 
power converter concerning this invention, and pulse-shape drawing of power-factor- 
improvement control. 

[ Drawing 1 5 ] The circuit diagram showing the configuration of the operation gestalt of the air 
conditioner which used the power converter concerning the 2nd operation gestalt of this 
invention for actuation of the compressor which forms a refrigerating cycle. 
[ Drawin g 1 6] The explanatory view for explaining the current-limiting control in the operation 
gestalt of the air conditioner concerning this invention. 

[ Drawin g 1 7 ] The circuit diagram showing the configuration of the conventional power converter 
used for an air conditioner. 

[ Drawin g 18] Drawing in which having combined with the specification of the class E of IEC 
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(Electrotechnical International Commission) the generating condition of the power-source higher 
harmonic in the case of driving a compressor using the power converter shown in drawin g 17 , 
and having shown it. 

[ Drawing 19] The circuit diagram showing the configuration of one power converter which is used 
for an air conditioner, and which will be accepted conventionally. 

[ Drawing 20] The wave form chart having shown change of the input current to the supply 
voltage in the case of driving a compressor using the power converter shown in drawing 19 . 
[Description of Notations] 
Lin, Lin1, Lin2 Reactor 
D1-D4 Diode 

CH, CL Capacitor for voltage doublers 
CD Smoothing capacitor 

3 Remote Control Unit 

4 Receive Section 

5 Temperature Sensor 

6 Indoor Fan 

7 Louver 

8 Drop 

10 Indoor Control Section 

12 Reactor 

13 Current Detector 

14 Zero Cross Detector 

20 Outdoor Control Section 

21 Four-way Valve 

22 Temperature Sensor 

23 Outdoor Fan 

24 Based Live Power Source 

25 Photocoupler 
30 Booster Circuit 

40 Full Wave Rectifier Circuit 

50 Inverter Circuit 

60 Compressor Driving Motor 
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»3*irc>S. ^lt, £«««V i n<Dmi%&#-{* 
- K D 1 i D 2 ©tlSSSBL^{C««5S ft£ <!: ftCC. [git 
ffiffln>-7 I >^<!;Pf«tlS3>7 J >-9-CHiCL©taS 30 

[0004] 3 >-f">t>-C HiCL 

>7*>^CD©MffiMJE*W>^'-£[5]S85 OKttf&i* 

[0005] cct. -<>^-*[Eiss5 o«cfiiRdn% 

ft^f*s*5jl. 8KW-C*5it5i, Urf h^L i n 

3>f>tCH, CLifCftn-->^>X;l)S360tf 
F©&©#. 2F-?f3>f r >-9-C DtU+t^>$>X 40 

#1 6 o o w F©k©#^ft^ftffl<,>6ft£,, 

[0 00 6] -eur, ASSESS?® V i n©IE©¥lM 
{C*jC»Ttt^-f^- KDH*AOr3>f*>tCH^ 

C H ©3cSSEE in>f>tCL (O^mMK t 

jt=»>^>-^c Dtcenjjn^n. sss^igv i n©(gta 

**-f>-»<-5r|HF885 0tCttl&3n*. ttfc. f-f*- K 
D 1 «5tm©WW(cn>r>-^CH*ii^m3n^^J: 



!f$M^ 1 1 - 1 6 4 5 6 2 
4 

©iWJWc > 7= >tf C L 3 ti & <- » J: 5 tcjBtlgia 

8S£7&jJtL-T(r>£. fcfc. 0 1 7 (O^L-fc#-f F D 
H, DL, Dl. D2. *SmEEffln>7 :r >-9-CH. CL 

-f>^- £HS8 5 0 *«a@Ejft®4«fiSbr t>S. 
[0 00 7 ] fefe&tt^^K£ffll>TEEI8«gtttt 
«&«*8S«pLA:»^ 01 8«c*©*iftfreij*t,lte*iR 

*MfePft£'r«. pna« i ec (BnmMm^Mi) 

©? ^xE©*it&£{#ti--r^L/fc6©-e. I (Li 

n) i i ( i ec) t&&mmv&frx?tmLtcm-&. 
i (Lin) oymzmim.fii.wfi i (ieo ©-en^ 

±$to-?-ri^„ C©gl3^1)a$^£{g^-r£CC« > 
OW^>X©J:f]^U l J7i' h^?rffll^C<!:*5 

[0 00 8] £?c» H17 (C«^l/Ai«^^ftSgB«:*i 

SWRfKcBBtt^T < . ffioT, ]B§*S©|51iJg8fc^CC{|Hj 
[ 0 0 0 9 ] M 1 9 tt£SHI£t«E« 2 0 OVif^ 

fcl>T , ^■rt-h*DliD2 ©iS^JgM@S§©^K 

f d 3 1 d 4 ommm^^mmm^ nr 

*- FD 1 £D 2©ffi53S*fc*({c38«W«V i n©-4SS 

*5«M3 n. FD3iD4 otaaffittjscc^at 

SiSV i n©flfeJ8j&SJ8iR3ft , tl>.5. -fLt, ^-f^- 
Fi^tl»iREIW©piS«:**3ft*ffl© n > t : >1^C P j&i 

SM^n^iitjc^ yr* f^l i nacfa*aa»±^-f 

C ©^p?f 3 > -r >-y- C D ©M^^ffi* 5 A > ^* - ^ 0SS 5 

[ 0 0 1 0 ] M 2 0 «H 1 9 (C^Lfcm7J^f£«B© 1 
i)-^ ^^©Sffi. ^SSs^^L/cfe©r\ MSft«l 
1 0 gT* ot 9 0 %(C i i$ 0 . £8E«jR#i 

1 0 0 V^7X^©J©^iJ:tl5Lr. mm&(DXtiw. 
^f*ti«S^©C t ^c*s ?»S[i*A*«**f«IIRfifi«:iiJ 
mLm>&, ^i$B 1 0 0 Vi»7Xl»^j: 0 fefi 
<. cn*^#T-5/ci6{c«-Y>^^^>X©j:«3^:^ 

[0 0 1 1 ] *«W«±fB©»B*«!»rs/cJ{>{C)Sc3 
£1 ECSIt&CC®^ ^>L<«. +^Ciaf*WSCi*» 

[0012] 



C4) 

5 

®gH5iJJCit5>J{c^Sia/c'Jr 3> h^i. 'J7^ 

i, 1 0 0 V i- 7X^jgT* 0 , •JTi'h^ 

*£|5I?gRj>'6 00-1 000//F ©#&£*#■? fcfSSJI 10 

m^>T>y-z-g?*. am^2ooow«t 

■C*S<b#. W&ffli&l. 5-3. 5msecOSIT 
[0013] »*S2«^«, 

»«:«*»- &ma*Mt . «E*aj©««fljK:ia5»j{c« 

3&M&WeJS*&il*;*tt£fflHaKi. #?EE|5|S8©5E3i&il 20 

oo v*5*sarc£>*). >;r? h;u©^>#*$o* 
*S8~20mH-C. lBB®li&t£W&timR'&& 1 4 0 

0- 18 00/i FOgMH^clS^^fVt^ 

AMAi!U2 0 0 0W«TO54*. MSP 
SP» 1. 5 — 3 . 5msec ©«SH - C^SSE'Si!S i &5®*Sil 

[0 0 14] »3jai3«:»S|Sifltt. &{)lUHU>&0y& 

^}8SP<t. saftsnfciSi««HE«:3ti««EE«:iBfturfi 30 
EMtfjtcmtomms a sunless t . ABEEiB8o@fe3 

*WI«a9«W4llli»i. *«■*.. SfcSEHaSi*^ 
00V?7Xt|t**l. A^JiA*52 0 0 0-4 0 0 
OWr&Sii*. 'J7* h-»U£ Itl 4-2 0mH©& 

So 

[0015] »*«4 (C«S«Wtt. S»Jj»S3«:ie*!W> 
mftmfgkSlCte^X, <)7i> h)l>tLX 1 6mH©*> 40 
©*ffll». #J8PaJttA****i2 0 0 0W©it#«)2. 
0 — 2, 5msec ©iBH-C&jfc^aSi&JSJi&jlSS t»\ 
A^^*40 00W©i*3. 0 — 3. 5msec© 

ffiHr^sssasi^jisis-a-. At> i mt)& 2000- 
4 0 0 ow<Dmip<Dmx'i l zctiib<Dm%mnmm*&u 

1- rs*>©r*-i>„ 

[0016] lt*«5 tc^^^ti. 3£SfcSiBM>6{ft*& 



1 1 - 1 6 4 5 6 2 

6 

3i*JW«cS*SafS$'a-S»BEB»4. Affile] Sg©5@&il 
[0017] !§5}<JB6fi:^S^(j. fS5j<JS5CctBtS© 

mfigagimfficto^x , £ffimm&2 0 0 v ?z>zmm 

X$>*), 0 0 0-400 ow-e^^it, 

^©'./T^ \-)l>0&!3M>#i'5il'Z>frl 4-2 0m 
H X $> £ 4>©£jliR L xm^ & C £ £#M£ r -5 i><DX 

[0018] IS^JB7(C#?,#6B^tt. l»*ffl5X«6tC 

stt»3&»n*rw«:« b 1 >m 1 © r 9 b )i>Rvm 2 © 0 

[0019] gi*S8(C#-S#6W«. §»*JS 1 71M7 © 

[o 02 0 ] m^mQicfazftm*. m^mmm&co 
a Etta*«tt-r* c £ £#«&£ -r s^apfo 
[0021] nasi 1 occ^s%b^«, »3fas8 iciatg 

©<tt-€.4>©-c$>s 0 

[0 02 2] R^qi 1 1 tCffi&ftlHC*. i*J|9X{J 1 

5t«K, fWfiiJ; «3 6«t0>/hd lr»M(cMRit<:±IB 

[0 02 3] 1 2 (CffSftBtt. fft*3l 1 1 {CfB 

©TIE* 1 . E«»-5BWW©W*#*-C*«>. ftSERfe 
[0024] 

[»l§©**6©^] «T. **W*Jffiattiafe?K»«: 
^g©» 1 ©HSSJfJSg.©^^r^-riElSg0-C$)-5>o 13 

"t> . sesfc^s^^-rs 1 7 iiHi-©s*cc«i3)-©^# 



7 

n©— mcmmZfttc'JT? h;UL i n©MSi» 
«BV i n©ffiiStOIHI«:f|Lffi@jS3 0*J»»3tl. v 
-Y^d=i> hd-;l-^7 h (MCU) 

[0 02 5] CCt, #EEIeiaS3 0«^M ? ^g£&3*l 
/c4 <!©# -/sf"— K4. — "?<D I GBTiT^O, 4<I 

^aamwosmaiMK i GBT^^nt 

l^. L/cAS-oT. mftfflWS&Z OAU GBT4f-> 
:*>3-ttS£, Jiijfe^V i ntt'J7i> hJl<Li n£:*> 

or^s^nrx^^+'-A^g^e^, m?\-mmffl2 o 

#S] GBT5:^->t7StS<l: 'JT^hJH i n&Cg 

[0 02 6] C ©*g-£. -fe'P ^ a X&frhWrfe<Dmmtc 

«(nJ±-T5. fcfc. C©HJSJK«i-C«'JT^ h-il/L i n 20 
®-f>^^^>X?:6mH. fgmEEffl=i>f ; >1fCH, 
CL©^a^rl OOOuF, ¥f 3>f>D-CD©g:i 
?:1 60 0 nFtLri^ o 

[0 02 7] @2«^3;fr^&#©fc&©}af.&il®£ 

ff^fctB^©««*EE«?K7 1 teftforzwmmi 3 

Ofca»KH-C**. -Tftto-fe. 3JS««BV i n©3&£H 

^•jw8 lmscitat), 'jr? hn-L i n£ 30 
fc-fc? a a ;*£iSfft'©ti*BKra ^ fe«»*»8tn* <t 5 «c 

&&©-c\ mmmmcommn^ 1 1 os#>6 1 6 o&k. 
few <o . «iR««E©jfi|flia*3&Ji«i±r s c t &c a o -r # 

•feW. aa5fs«t j 5tc. A**2>#1 OOOWOttft 
2msec. 4000Wt|j3. 3msec«©iiti 

©A^jflB^j-ctt cn 6©B$p a i?ria^fflrBT utemzm^ z> 40 
&©<t-r&„ che>©#?ff^;*8 ltcioti 

8 1 teMo-tSi^ei&^ux 8 2 £#JBEIe]&§3 0 ic 

[0 02 8] i3t*A*1^2 0 0 0 Wt? 
tc. -Y>^^^>^©M^syr ? h ^«JH%4JSaNR 

L/c^©;ft^©^t3:^Ufc4>©T\ lmH"C^9 4 
4mH-Cfi9 8%, 6mH-C99%. 8mHTft9 
8. 5%tC%^>t:*jO. WlC x 6mHX-mMmicrj:^x 50 



#ga¥ 1 1 - 1 6 4 5 6 2 
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I > 6 . C ©f@ft£«fr 6 . A^J^^>*^x. K20 00W 
X\ A$?:9 8%J^±(C-rS/ci*(C«-r>^^^>X*5 

SA6CT*. it^a*-e«-^ > £ 6 m H© 'J 

[0029] i o o v ??zmm 

< i o o v- 1 2 o v ) x. ctizmmiimtfmdsxm 

i&U 1 6 0 0 uFW&<D¥-m^>-r>D-X¥-mL. 3 

«=>cc, Ktimtiifiz o o owijrF©t*ysre. sas^^ 

4. mtf. 9 8%tLBc(Sf#-rS5Ctt. 

-1 4 0 0 /i F©fglEffl3>f >D-4W,>. Jal&im 
©W?: 1 . 5~3. 5msecitMf)5i*i. -ft 

*>\ swjfcwrsaj. cnj&©iaiS5aK*Sfl§t,fc» 

[ 0 0 3 0 ] *>< OX, m 1 ©j?Sfeff?M«Cj;ntf . MM 

jjmzm±$i±ztmc> mmmswuit i e cm&icm 

[0 03 1 ] S 4 »^i(C^^l^^S©$ 2 © 

200V95 X^aS (200 V- 240V) t? 

HI 9 4p|-©fi3Rtcttra— ©f^#Ctf©^^ 
^BS-TSo CCm ^tSVini^-ft-KDl 
- D 4 4 7 >j •> o r Aj: s^iessiE|p]8§©^^^- 
4©r a 1tC flKH«E*Jl 0 0VC***B^i|pI*{C. 'J 
T^h^Lin^lSU 3?>«C, 'JTi'hJULin© 
HWflBOMl^ffflCCSBEaBS 3 0 ©^iiSA^i^^aiS U . 
C©#a@Sg3 0©K^tti^)ia{C lGBTASgi^tlt 
7^P3>hfl-;l,^^|- (MCU) 
*^-r»liSS#iSS*HWffllgB2 0*s. 3c?jSSa§V i n 
©•fe'a a x.^.©^Hi i . ^KIeISg3 0 © I G B TR?>' 

[0032] c©i4iciofcs^^gtt. ©^-r 

PBltmij£<i©M^->5 * U"^3>t5ia5tC*t 
^^(C^c^,, -T£c:b*3. ^fflplSgSO^ttfFS-tiSiA 

^n^©±fAcciDG-cm?jf£©f-^ffi^iiijnu. mm 

©^>»* 9 4 % ©±PS*i 9 0 %X $> tcU^m^. i 
[0033]fCt. UT^ b;UL i n©-f>^*i7i?> 

L 1 <L2<L3©irotC^t3-t±£i®ft©t--J'fig. 
2 < T 3 ©JIHCC Ja*J £ /efc^)^ fc|S)±t5Ci Wftfr o 



(6) 



tc 0 * 
[003 4] 0 7tt>f >#*dOX<DS&£»«Soy 

S-ZtUX, VT? HUL i n<D-f A;fr 
*iCD^^*L/cfeCDT'^^> 0 |5]EKC*5t>T, A*S 
A*2 0 0 0W(3!)Ji^ •jT^b^LinCD'/y^^^ 

>x^6mH^620mHi r w&fflr-eti-e ti 

*««£«£«0 2. 4%5()>69 8. 8%$T^t 

H<tL/c<b#S^*9 9%tCl>Ji*L/c 0 9 10 

8%J^AT£CC«:yT* hJbL in*l 4mH-2 0 
mHitSiW#*S. ^^c, AM^3 0 0 0W 
GOt§-£\ yr* h;UL i n<ZM>^£>X£6mH#> 

62 omH*"c©«awttfflr*ti-tti***aiijffi-r* 

£»88. 5%*69 8. 8K£T?£4kU UT^b;b 
L i n Al/T-r>##£>X# 14 — 2 OmH<7)&<D3: 

X = 0 . 00 05XPIN+1. 41 
C<Dfi(K5£*>>6 1 0 0 OWOT, 3 0 0 0 Wjy_L<DA;fr 

[0037] ccwaffiK««ai3&Ji 0 ov*5* 

BStitfcO, 2.0 0 0WT2. 4 1mse 

c, 4 0 OWri. 6 1msecC0!tSIW^5 fl 

■ttff 5C i htt, 2 0 0 OWfetT©A*«*CC 
*tOTfal. 5-3. 5ms e c<D#BE'^*lB*SUB 

[0038] si o^m^cDmmmm <2oov*^x 

*^0fc!»B-C*5 o RH*>6l86*ttJ:5CC, SA* 
«*r**36«^itt*i»©iBit«EB:2 6 0 vr« 
S3T— 3£Aft5. Ctitti»«ctf[i*«BE#S2 6 0 VA&&J: 

o ec#NE^*Mx *«w-rtitt«****«iff-c* £ 

HftUT^S^ CtlttAM*2 6 0 0WC(D*$4 

[0 0 3 9] 6Lh, B4K^Ofc*2 0||«0B«. Ttt 
fc>*>, A#SiK«JE# 2 0 0 VT\ )«^&g|5A Lt^jK 40 

[ 0 0 4 0 ] m 1 1 Cc^TJ; 5 tc, X*WMBBME3K 
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[0 0 3 5 ] Xffi»iEa*2 0 0 V*^X®8> 

vtti£± : &m : mm&x:mmL. 1 6 o o ^ f (gc^ts 
i4oo-i8oomF) m&<D¥& ^^fyv-vw-m 

U X3in-Mfi2 0 0 0-4 0 0 0 WOi^S 

14-2 0mH(D I J7^h;l/4ffll\ JSI&a«BSFiBS:A 
*l*2OOOW0i*fi2. 0-2. 5msec. 4 

0 0 0W(DA# 3 — 3. 5msec£T5W*4, 
[0 0 3 6 ] H8«±3aSO*Jlilte»«:S^#. yr* 
h;Hi n£LT16mH0^Wi^L 4 A;ftmtffc£ 

1 0 8 6W^62 6 7 3W$-C<DP^Of^^ft{B«:>Pt~r 
S^JE^'JbXiJI (}S*&il*B$lffl) X. i»8fc«EE&C«J* 

^•;bXtI4«a9CC^T<£^fta^WftH^*mc#r 
l^o S^c, »H^JUXiB*X (msec) v A^m 
^Pin(W) 4T4icn60fffl^SC<DH^^2;^ 
S 0 

- < 1 ) 

i/ & , ^'p^p * jscoras cciam > r * e> mc & 

[ 0 0 4 1 3 H 1 1 fc^«E«M(SBBA*«**s2 
5 0 0W(Dit^£^Ofc&<7>-C, Cft^OSSSiSTfc*? 
- y *«#rTS 40 1 2 CC^iSWiR))?#W*3&sS6ti 
cn«, lIlff2 0 0V, A*1*2 5 0 0WB$ 

<D$£mkwj&&^Mfcm<DmmmMm&m a m^ma 

Mtifl/ciiEltli I EC*7XA<D|RKfilOCttjil, 
0>tt<r>**, I EC<D««a(*fe3H«E»M|rtJr**© 

±IB(D[plSSS^r I EC^^XECDPEJgfitiC^ 

[ 0 0 4 2 ] 0 1 3 «2^?B«:«S«*XttK«©*3 

043, H4 AH— ©S5R(C«|g|— <Dt? 
#£ttLT*©BW§*ttKT*. c©naB^««BI4«: 

^t'J7^ h;UL i n A 1 f@<D y h jUCt^fflCD 
>f>^^^>X, 0d^.«, 1 4 — 2 0mH<£>>T>#^ 

A-r&A^t. l^RSfc** 6ft*. fi£ 

[0 04 3] C<Dj|*Jg!ft»cn6©3Pt»«:*l«Lrtt 
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2tltcb<DX> mm (a) CC^T Jc^Ct. mi<D>J7t> 
h;UL i n 1 if 2©';7 1> h^L i n 2 <!; £fi?iJ«C}g 
^bitttD-C&^o cn^lC'JTi' h)lL i n IS 
y t I2© l J7?f-JHin2B. -e*i-e*i7. 5mH© 

[si— ©&©£fflu-ct^£,, cci^tc. 2fi©-r>2'£ 

it. Btf&<->75*gJNfc;*il&„ IsJH <b) (C^L/c 

<fc5iC* ^EE^;UX8 lCDB^PaliJIt lte^ 
*si5mHO l J7i'h Mcttfc L X *"l £ 10 
<g®A;l,.X8 2©B#fy]i?gt 2«-/>?'^£>X#7. 5 
mH© 'J T * h Mcm&LX&il£-?tlliBU,K 
[0 04 4] mi OUT ^ h^L i n lWf2 

oyr? h;Hin2iur, -r^^^x, jgtfcR 
J>HWlSBii|fc©t,>-r*-i#> — 3^|al— 1\ fte©— oaWd: 
££>©£fflt,>r&. ^k, ss©<s®a&m£j§fc5fc© 

t8g©Sft(c*iJ*jA^rfc«3. fS^ffiiS^-JU 
X 8 2 ©BSRSJiJl t 2 £^n^*l© 'J T >? v >vic*mt*B 

£>X. JBtKRCffllWSttKO^l/t^feOiffll^Ci 

[ o o 4 5 ] s i 4 tt*«wcc«sa^^ttsaB©sr 4 

^«9Kar*S. 0<f, HI 3il§I— (OS3R«c«|5|— © 

«W4f=tor-e©»w*«K-rs. c©ni6^S8tt. n 

B (a) fc^TJ^fc:. ^-^*-KDl-D4t-%:S^ 
aa8«|glB*SE«E*iEV i nfCgSti- #©*IS§{Cg| 
1 ©UT^ h-O-L i n 1 ^©iHSgiCgt 2 © y T 9 
hJUL i n2«n-?hgiLfct©f*5. C©*§ 30 
15)0 (b) {C^U/c^E^^l/X8 l©B$fffltIt 1£ 

-y>#:?£>x#i 5mH©';r * Hbec*H£LT*je 

U H^ffi^^X 8 2©B$fyji&I t2?:^>^^>^ 

iot, its. m.m\ m^o&mm^ictez. 

[0046] m l 4tCmlstcM4<D9£ti&&1&V 
ii. Is)— ©-f>^i'^>X^Wt'5 <)7t> hJUL i n 1 
R&m2 ©';T5'h;ULin2 4— *t©«^K{C^|St 

ffi^ofc©-?, — fla«: r -< ji-^j 

n^7>f>-7 -f Jl/£©^E£C*-i<E>©yy hJl/iCfifti- 40 

f#fc -a- c i #-e# u o fij.^. & £> & „ 

[ 0 0 4 7 ] a 1 5 »*&9iCCffi&£^|na©m£ 
&©3rf*to&ffij££. gp^^c^n » ^r^LfcleJJSS 

F*3tS&3£ifcSflg 1 K^-rSflSJSCC&oTOS. C©^ 

^. ^F«9«{c4j«,>r«3^?sfesigii frhsjxv -< ;L-5f 2 
srtMaian 0 (c» 'j *3 >gt 3 A^©j^4Sfit 
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«©Srtr»3aft»*iiOra*»«ISti:4Sl*9P r> 
6. R#fflO£^#fa*£*&Jl^<7&aWBK« 
£§t^-r & l^fi 8 5 ft X I > & . 

[0 04 8] l«!C*il>tB, 1 A 1 

-c<,>£ (0ffi©©wb©/cis{>{c^*iW2 ojt*hrs 

*&m*SJ£«r&) . C©«te. ^X7-,jI<$1 1© 

ftMffiij©-^©ai^«As. y r * h )v\ 2 Rtmas&m 
s 1 3 ox. ±m&mto 4 0 ©— #©xsfeA#is 
ccg^sn. 1 ©ftWfiii©fte^©tH^ 

*fc. nzifE^asff 1 3 ©«^fffj©£%«BMn{c^e* 

mztix^z. ^lx. mvamtii&i 3<Dmm^iam^ 

RWa t> PX^tHS 1 4©-fe'P ^DX^tUff^^ 

HHjfflJSB 20{cjja^.i5,ns < , c ©swjffljga 2 0 

mm 1 0 i©m-cffisKe-**ssT4«-^*sicj:^>T 

[0 049] */c. «%tttfi« 1 3©*l«fflPJi^«Sli« 
[HS§4 0 i©IBI©S!««i«IHI«:. -<-X h* 7 W ^«i»2 
4RO*#E@K3 0#f^3ft-Cl>£. ^-XF7^ 
^2 4tt#HleISg3 0?r^->. tvWS^-f 2>tc#XDW. 
MX-ih*). m?[-fflffl§l2 0»h*772 5 ©fiTt*^ 

S§3 0© I GBT?:^->^->5-t±.5J:'5(ca-5rt,i 

s„ ^*«ffl)gU2 otc«. $^(c, mie*- Kcci&cr 
^{«©«^r6i^^sa^2 1. tg^«B§©^» 

£lftS©Hffi**mTS»«H2>-0-2 2. 

[0 05 0] ^»SESEBI»4 0 ©m^ffltC¥?f=i 

>^>-9"4 l*iSi^?n> C©¥i#a>7 = '>^4 1©M 

ass 5 o (c its.mmmmmmm e o s nr i » * . 
[0051] i&k<D£5fcm&3ntc^v$im<onm 
»ss©m»fp{coi,»r«TtcsiM-rs. 5tr. 

Mffliffi otcfln^.e»n-5 0 ctucfccxmpsfflfflffli o 
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